SUMMARY Facial flushing and sweating were investigated in five patients who complained of the sudden onset of unilateral facial flushing in hot weather or when exercising vigorously. One patient probably suffered a brainstem infarct at the time that the unilateral flush was first noticed, and was left with a subtle Homer's syndrome on the side opposite to the flush. The other four had no other neurological symptoms and no ocular signs of Homer's syndrome. Thermal and emotional flushing and sweating were found to be impaired on the non-flushing side of the forehead in all five patients whereas gustatory sweating and flushing were increased on that side in four of the five patients, a combination of signs indicating a deficit of the second sympathetic neuron at the level of the third thoracic segment. CT and MRI of this area failed to disclose a structural lesion but latency from stimulation of the motor cortex and thoracic spinal cord to the third intercostal muscle was delayed on the non-flushing side in one patient. The complaint of unilateral flushing and sweating was abolished in one patient by ipsilateral stellate ganglionectomy. The unilateral facial flushing and sweating induced by heat in all five patients was thus a normal or excessive response by an intact sympathetic pathway, the other side failing to respond because of a sympathetic deficit. The onset in the four cases of peripheral origin followed strenuous exertion, which suggested that an anterior radicular artery may have become occluded at the third thoracic segment during torsion of the thoracic spine.
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One of the most mysterious, dramatic and colourful of autonomic syndromes is the sudden appearance of flushing limited to one side of the face, a symptom that does not appear to have received attention in the past. The descriptive title of "harlequin syndrome" comes to mind although the analogy has been drawn previously by paediatricians who apply the term "harlequin colour change" to vasomotor instability in the newborn causing flushing of the dependent half of the body. 1 Unilateral sweating in response to spicy foods, heat and exercise may develop spontaneously as "idiopathic hyperhidrosis" which is sometimes accompanied by flushing2 3 and sometimes not. 4 5 Unilateral flushing as a primary complaint does not seem to have been previously recorded.
The stimulus for the present study was provided by five patients who observed asymmetry of facial flushing in hot weather or after exertion. Our investigations were planned to determine which side was at fault and to elucidate the mechanism of the syndrome.
Case reports
The main clinical characteristics are summarised in drops of 5% cocaine (which blocks the reuptake of noradrenaline) was used to confirm the presence of normal sympathetic innervation of the pupil. On another occasion, eye drops of tyramine 2% (which releases noradrenaline from nerve terminals) were instilled to assess the presence or absence of neurotransmitter depletion.
Facial flushing and sweating was induced by body heating, embarrassment and the taste of chillies. The procedures have been described in detail elsewhere.6 Thermoregulation was tested by wrapping the patient in blankets and circulating hot air under the blankets until the patient sweated. Facial flushing after vigorous exercise (jogging around the hospital grounds and running up and down stairs) was measured thermographically in three patients. The other two patients, who were unable to exercise vigorously, were heated until they flushed and sweated. To induce embarrassment, a tape recording was made of the patient singing children's songs, and this was played back while measurements were carried out. Gustatory sweating and flushing was observed after tasting one-half teaspoon of Tabasco sauce. 6 The integrity of the first, second and third thoracic motor roots was assessed in three patients by measurement of the latencies of contraction of the thenar and appropriate intercostal muscles respectively to stimulation of the motor cor- 9  32  20  44  3  32  0  34  21  29  embarrassment  0  19  26  31  13  30  9  8  0  11   gustation   20  0  8  10  33  7  25  9 11 3
The symptomatic (flushing) side is designated as intact (1) 
Harlequin syndrome: the sudden onset of unilateralflushing and sweating the cheek. In case 3, the left forehead and cheek became warmer than the right by 100C. In case 5, the right forehead and cheek temperature increased by 2'C more than the left but heat loss from the chin remained symmetrical (fig 2) .
Capillary pulsations
During the unilateral flush produced by body heating, the amplitude of capillary pulsations on the responsive side increased by 150-300% over the forehead and by 33-100% over the cheek while there was little or no increase on the opposite side (table 2) . This indicated that sympathetic innervation was intact on the side that flushed in response to heating (designated I in table 2) and impaired on the non-responsive denervated side (designated D in table 2) as described by Drummond and Lance. 6 After embarrassment, asymmetry in pulsations was detected in only three of the patients. Pulsation was increased on the affected side of the forehead in case 1, the cheek in case 2 and both areas in case 3.
The change in capillary pulsation reversed sides after a gustatory stimulus in cases 1, 3, 4 and 5 but no change was recorded in case 2 (table 2) . Sweating Sweating over the face was assessed qualitatively by the application of alizarin powder which changed colour when moist (fig 3) and quantitatively by measurement of evaporation from the forehead (table 2) . Sweating was greater on the flushing side of the face in all cases in response to body heating. In four patients the asymmetry was apparent over forehead, cheek and, to a lesser extent in some, the chin (fig 3) .
In case 5, an area of anhidrosis on the non-flushing side was noted over the medial aspect of the forehead while sweating was only slightly diminished in other areas. Embarrassment caused increased sweating on the flushing side in cases 1, 3 and 5. The response to a gustatory stimulus was reversed in cases 1, 3, 4 and 5 with excessive sweating on the non-flushing side that had sweated less during heating and embarrassment ( Stellate ganglion block and ganglionectomy Because case 2 was of fair complexion and was troubled by the unsightly flushing of the left side of her face, her left stellate ganglion was blocked by lignocaine 2% with abolition of flushing and sweating on that side after body heating. The left stellate ganglion was therefore removed and she has not noticed any flushing or sweating on that side in the 18 months since operation. As she already had a partial ocular Horner's syndrome on the right side the left Horner's syndrome resulting from operation restored a pleasing symmetry.
Blood glucose levels Fasting blood glucose levels were normal in all cases. pinprick and temperature would be consistent with this diagnosis although it was necessary to rule out the possibility of a syrinx by CT myelography and MRI. The fact that this patient failed to sweat and flush on the right side in response to heating but showed little asymmetry to embarrassment or gustatory stimuli indicates a lesion of the first sympathetic neuron, a right central Homer's syndrome.6 Because she had a fair skin that displayed her left sided flush readily, she confined herself to the house on hot summer days. It was therefore decided to remove her left stellate ganglion, a procedure that abolished her untoward reaction to body heating. It is of interest that Wilson2 described a patient with syringomyelia who did not show the ocular signs of Homer's syndrome but was troubled by unilateral flushing and sweating which was relieved by ablation of the ipsilateral superior cervical ganglion. Gustatory sweating that develops after preganglionic cervical sympathectomy is also abolished by stellate ganglion block."2 1'
The localisation of the site of the lesion in the other four cases presented greater difficulty. The failure to flush and sweat in response to heat or embarrassment on the non-symptomatic (non-flushing) side of the face was quantitatively similar to that found by Drummond and Lance6 in 21 patients with Horner's syndrome and in two patients with lesions of the second and third thoracic roots who had no ocular signs of Horner's syndrome. The unilateral flushing of which the patients complained was therefore considered to be a normal or excessive reaction to heat which was conspicuous in relation to the lack of response on the contralateral side caused by sympathetic deficit.
